Rectifying unsafe conditions at the intersection of Bells Mill Road and Forbidden Drive: final report by Vica, Nicholas Antana et al.
 
 
 
 
 
 
 
 
 
 
 
 
 
College of Engineering 
    
      
 
Drexel E-Repository and Archive (iDEA) 
http://idea.library.drexel.edu/   
 
 
Drexel University Libraries 
www.library.drexel.edu
 
 
 
 
 
 
 
 
 
 
 
The following item is made available as a courtesy to scholars by the author(s) and Drexel University Library and may 
contain materials and content, including computer code and tags, artwork, text, graphics, images, and illustrations 
(Material) which may be protected by copyright law. Unless otherwise noted, the Material is made available for non 
profit and educational purposes, such as research, teaching and private study. For these limited purposes, you may 
reproduce (print, download or make copies) the Material without prior permission. All copies must include any 
copyright notice originally included with the Material. You must seek permission from the authors or copyright 
owners for all uses that are not allowed by fair use and other provisions of the U.S. Copyright Law. The 
responsibility for making an independent legal assessment and securing any necessary permission rests with persons 
desiring to reproduce or use the Material. 
 
 
Please direct questions to archives@drexel.edu
 
file:///D|/Y2000-CAE-Eng-t-z/Vica/Metadata.txt 
TITLE: 
Rectifying Unsafe Conditions at the Intersection of Bells Mill Road and Forbidden Drive : Final Report 
AUTHORS: 
Vica , Nicholas Antana ; Guertler , David ; Thompson , Christopher ; Villanueva , Micheal ; 
KEYWORDS: 
Decision matrix, Bridge selection matrix , safety level , parking facility , wissahickon creek , site map. 
SUBJECT: 
Project number C&AE-16 
file:///D|/Y2000-CAE-Eng-t-z/Vica/Metadata.txt9/5/2006 3:39:35 PM 
RECTIFYING UNSAFE CONDITIONS AT THE INTERSECTION OF 
BELLS MILL ROAD AND FORBIDDEN DRIVE 
DESIGN PROPOSAL 
SUBMITTED TO DR. R. WOODRING 
AND THE 
SENIOR PROJECT DESIGN FACULTY OF DREXEL UNVERSITY 
PROJECT NUMBER C&AE - 16 
TEAM MEMBERS/MAJORS 
NICHOLAS ANTANAVICA CAE 
DAVID GUERTLER CE 
CHRISTOPHER THOMPSON CE 
MICHEAL VDLLANUEVA AE 
• Submitted on this date 14 day of December, 2000 
Table of Contents 
Technical Proposal 
Table of Contents 1 
Executive Summary 2 
Interpretation of Project Objectives 4 
Significance of Site 4 
Potential of the Site 8 
Project Goals 9 
Constraints 11 
Alternate Solutions 12 
Decision Matrix 14 
Bridge Selection Matrix 15 
Future Objectives 15 
Appendix A: Site Map 
Appendix B: Site Photographs 
Appendix C: Schedules 
Appendix D: Cost Estimate 
Appendix E: Sample Survey 
Appendix F: Resumes 
Executive Summary 
Executive Summary 
Project Understanding 
As a group we have undertaken a project to rectify certain conditions felt 
unsafe at the intersection of Bells Mill Road and Forbidden Drive, located in a 
section of Fairmount Park in Philadelphia County, Pennsylvania. The project has 
two main goals. 
The first is to raise the level of safety at the intersection for pedestrians, 
equestrians, and motorists. The current conditions provide a narrow, two-lane, 
historic stone bridge that must accommodate all of the aforementioned traffic. 
The objectives of this project are to allow the safe passage of pedestrians and 
equestrians across the river without impeding the flow of traffic that Bells Mill 
Road attracts daily. 
The second is to improve on the current parking facilities so that they may 
accommodate all of the current traffic in a safer manner, improve site lines for 
exiting and entering the lots, and providing safe and ADA approved passage from 
the existing lots to the main trail, Forbidden Drive. The goal of this part of the 
project is not to increase the current of use of the facilities, but to create a safer 
environment for current patrons of the park. 
Project Approach 
Our team is well aware of the constraints of the stringent technical and 
aesthetic constraints set on the site, as well as the location's important historical 
value. Added to the parameters set by the site will be severe constraints set by 
local communities, the park officials, and town leaders. During the survey and 
research phase, the team will define and quantify all factors that will influence the 
choice of a feasible concept for the future. 
In this two-part project, our team will develop options for what can be 
done within guidelines set by the site and community. Within the work the team 
will develop will explore is the feasibility of several different scenarios: 
• The first proposes revisions to existing parking facilities that will utilize 
the given area more effectively. Along with this we will explore several 
methods of re-paving the lots, keeping environmental effects a priority. 
• The second proposes that new site lines be created at the existing parking 
facilities so that ease and safety of entering and especially exiting the lots 
will be increased greatly. This will be done by exploring brush-cutting 
options and any necessary signage, while again keeping environmental 
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issues a top priority accompanied with prevented an increase of traffic 
flow to the area. 
• The third proposes a new pedestrian and equestrian bridge adjacent to the 
site that we will explore in an effort to increase safety for those desiring to 
cross the Wissahickon Creek, while maintaining acute aesthetic standards 
and stringent environmental requirements so as not to affect the flow of 
the Creek. Along with this option we would like to improve on the safety 
of the atmosphere for the pedestrians coming down an existing dirt trail 
from the south parking lot to Forbidden Drive. We will accomplish this 
by proposing a new trail accompanied with aesthetically pleasing lighting 
fixtures, possibly security phones, and any other options that could be 
developed in order to increase safety while avoiding any detrimental 
effects to the environment. 
These and possible additional options will be studied to determine their 
potential benefits and costs. The community's input will be obtained at critical 
decision points during the planning process: in the determination of concepts to be 
studied; the initial assessment of cost-benefit of each concept; in the selection of a 
recommended concept to be incorporated into the final design. 
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Interpretation of Project Objectives 
Significance of Site 
Historical 
The Wissahickon Creek features prominently 
in the life of the Philadelphia region. Trace the scenic 
waterway and you find relics of past generations, 
from industries and religion to battles and literature. 
The creek flows through Philadelphia-Chestnut Hill, 
Mount Airy, Germantown, and Roxborough-for six 
miles before entering the Schuylkill River. Its banks 
have been inhabited and explored by the Native 
Americans, America's early settlers, soldiers, factory workers, writers, artists, and 
visitors from around the world. While many today enjoy the seemingly pristine, 
gentle waters, few realize the fascinating timeline of history flowing before them. 
The First Inhabitants: 17th-18th centuries 
You don't have to go far to find evidence of the Wissahickon's rich 
history. Just consider the name itself; it is rooted in two Lenape Indian words: 
Wisaucksickan, or "yellow colored stream" and Wisamickan, or "catfish creek." 
The Lenape left the region in 1756 (after German settlers had established 
themselves in the area and founded Germantown), but their memory lives on. 
John Massey Rhind's immense statue of a crouching Indian was erected in 1902, 
and can still be seen today high on Council Rock surveying the land. Known as 
Tedyuscung to many, the limestone figure has witnessed incredible changes over 
the decades. 
The Growth of Industry: 1680s to 1880s 
Industry was attracted to the creek because of its strong flow (now much 
declined) and its proximity to Philadelphia. In the 19' century the Wissahickon 
supported 54 mills along Its 21 miles, almost two dozen mills alone lined the six-
mile Philadelphia section of the creek. An 1866 survey of possible water sources 
for Philadelphia observed that over its length, the "creek furnishes power to 
sixteen grist mills, six saw mills, three woollen mills, three cotton mils, two paper 
mills, one carpet factory, one oil mill and one print works,-total, thirty-three." 
Among the most famous of the mills was Rittenhouse Town (1690), the 
first paper mill in British North America, built the mill along the Monoshone 
Creek, a tributary of the Wissahickon. Many of the original buildings of 
Rittenhouse Town still stand today along Lincoln Drive. The Livezey grist mill 
(1747) was another significant 
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mill in the British colonies, located just below Creshelm Creek; Glenn Fem, the 
Livezey homestead, is today occupied by the Valley Green Canoe Club. 
A Cultural Icon 
Perhaps Philadelphians do not quite realize how famous die Wissahickon valley is. 
When my modier was a small girl in England mere stood on her famer's reading 
table a silk lampshade on -which were painted little scenes of the world's loveliest 
beauty glimpses. There were vistas of Swiss mountains, Italian lakes, French 
cadiedrals, Dutch canals, English gardens. And men, among these fabled glories, 
there was a tiny sketch of a scene that chiefly touched my momer's girlish fancy. 
She did not ever expect to see it, but often, as the evening lamplight shone through 
it, her eye would examine its dainty charm. It was called me "Wissahickon Drive, 
Philadelphia, U.S.A."... 
—Christopher Morley, Travels in Philadelphia, 1920 
Visitors came from around the world to discover the Wissahickon. Its 
beauty was celebrated in a variety of mediums, from art and literature to music 
and theater Writers Edgar Allan Poe ("Morning on the Wissahiccon," 1844), 
George Lippard (The Rose of Wissahickon, 1847), and John Greenleaf Whittier 
("The Pennsylvania Pilgrim," 1872) are among those whose writings were 
inspired by the region. German-bom landscape painter Paul Weber visited, along 
with Thomas and John Moran, and William Trost Richards. A Wissahickon Polka 
was even composed by Frank Drayton. 
The End of Industry & A Park Is Bom: 1860s 
In his will, published in 1790, Benjamin Franklin saw great potential in 
the Wissahickon: 
I recommend that at the end of the first hundred years, if not done 
before, the corporation of the city employ a part of the hundred 
thousand pounds in bringing, by pipes, the water of Wissahickon 
Creek into the town, so as to supply the inhabitants, which I 
apprehend may be done without great difficulty, the level of the 
creek being much above that of the city, and 
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may be made higher by a dam. -Franklin's Autobiographical Writings, 
Last Will and Testament 
Unfortunately, the Wissahickon's flow deteriorated immensely over the next few decades 
due to over-development, and this negated its chances as a possible water-source for Philadelphia. 
Instead, the city, led by Benjamin Henry Latrobe (1764-1820), turned to the Schuylkill River. The 
stately Fairmount Water Works was constructed along the banks of the Schuylkill in 1815 to pump 
river water to the city's water subscribers. Unlike today, there was no water treatment in the 19th 
century, and with the post-Civil War industrial growth upstream uch as in Norristown, 
Conshohocken, Manayunk, and along the Wissahickonthe riverwater was increasingly unsafe for 
any kind of use. 
In an effort to protect its water supply and encourage recreation, the city 
began purchasing land and estates along the river, starting with the Water Works 
gardens (1820s-30s), Lemon Hill (1844), and Sedgley (1855). Fairmount Park 
was formed in 1867 to administer the new land. The park annexed the 
Philadelphia section of the Wissahickon Creek in 1869 and its 23 mills came to a 
grinding halt and were demolished soon after, along with many of the road 
houses. Only two of the latter remain: the Wissahickon Hall, which is now a 
police station on Lincoln Drive; and the Valley Green Inn, which is now a 
restaurant on Forbidden Drive. • 
Historic Timeline 
• Lenape Indians first populate the area; name originates from either 
Wisaucksickan, "yellow colored stream" or Wisamickan, "catfish creek" 
• 1683: German settlers arrive, led by Francis Daniel Pastorius; found and 
settle Germantown 
• 1694: Chapter of Perfection, led by Johannes Kelpius, inhabits 
Wissahickon by Hermit Lane 
• 1756: Lenape Indians leave region permanently 
• 1686-1689: Construction of first mills (log cutting and grist) 
• 1691: Operation of first paper mill in British North America. Paper maker 
William Rittenhouse and printer William Bradford build a mill on the 
Monoshone Creek, a Wissahickon tributary. 
• 1747: Livezey grist mill in operation (site of present-day Valley Green 
Canoe Club) 
• 1777: Revolutionary War: Hessians and Americans fight near the creek's 
Ridge Road Bridge 
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1790: In his will, Benjamin Franklin considers the Wissahickon as a future 
source of water for the city. 
1798: Benjamin Henry Latrobe (1764-1820) rejects the Wissahickon as a 
water source due to its low flow; freezes through in winter. Latrobe looks 
to the Schuylkill River instead. 
1815: Frederik Graff (1749-183 1), Latrobe's successor, builds Fairmount 
Water Works on banks of Schuylkill River to supply city with water. 
1826: Road construction opens much of the Wissahickon region 
1834: Construction of the railroad bridge connecting Philadelphia to 
Manayunk 
1838-1844: Writer Edgar Allan Poe visits Wissahickon often 
1840s: First Wissahickon roadhouses are built 
1844: Poe's "Morning on the Wissahiccon" is published In The Opal. 
Writer George Lippard publishes Herbert Tracy, or The Legend of the 
Black Rangers, set in the Wissahickon 
1847: Lippard published The Rose of the Wissahickon 
1848: Lippard writes Paul Ardenhiem: The Monk of Wissahickon inspired 
by Johannes Kelpius 
1850s: By mid-century, as many as 54 mills line the Wissahickon's 21 -
mile length, including 23 in the 6-mile Philadelphia stretch. 
1850s: German-bom landscape painter Paul Weber, son Carl, and nephew 
Carl Philipp Weber spend time in Wissahickon 
1853: Webers exhibit Wissahickon Valley paintings at Philadelphia's 
Pennsylvania Academy of the Fine Arts 
1860s: Painter Thomas Moran and brother, photographer John Moran, 
frequent the Wissahickon 
1867: Fairmount Park Commission is established in an effort to protect the 
Schuylkill watershed; begins annexing lands-and industries-upstream, 
including Wissahickon. 
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• 1869: Wissahickon is consolidated into Fairmount Park in an effort to 
protect the city's drinking water. The 23 mills are closed and gradually 
torn down. 
• 1872: John Greenleaf Whittier publishes "The Pennsylvania Pilgrim", 
inspired by early settlers of the Wissahickon; William Trost Richards 
paints The Wissahickon for patron George Whitney 
• 1900: Motorists are allowed to drive along creek between Ridge Avenue 
and Rittenhouse Street 
• 1902: Lenape Indians commemorated on Council Rock with a limestone 
statue by John Massey Rhind 
• 1925: Friends of the Wissahickon organized to protect region 
• 1964: The Wissahickon is named a registered National Natural Landmark 
Potential of the Site 
To this day the 
Wissahickon Creek remains a 
highly cherished landmark in 
Philadelphia and its 
surrounding suburbs. The area 
in which we are looking to 
improve safety conditions lies 
at the intersection of Bell's 
Mill Road and Forbidden Drive 
and is located in the northwest 
section of Philadelphia, a part 
of Fairmount Park. Bell's Mill 
Road is a two-lane road 
through a semi-rural 
community that sees 12,000 
motor vehicles per day on 
average. This number 
corresponds to approximately 
8.33 vehicles per minute, or 
; MAPavfs 
°E —i300m ^aooft 
m^-
V* 
**>* vP 
%. 
y\ 
^ <& 
* 
% 
&* 
v& 
- ■ : 
f 
■ 
Thomas Mill Rd 
01999 M3pQu95t.com. Inc.; ©1999 Naviaatbn Technobqes 
about one vehicle every 7 seconds if the traffic were averaged over a day. Of 
course this is not the case, the traffic flow is much greater during peak morning 
and evening rush hours and decreases throughout the remainder of the day. These 
numbers do, however, display the great amount of traffic this road sees on a daily 
basis. 
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The reason for the high traffic is that Bell's Mill Road is one of only two 
means by which commuters can travel from the northwestern suburbs, such as 
Flourtown, Erdenheim, and Oreland, and the city neighborhoods of Chestnut Hill, 
and Mount Airy into the city of Philadelphia. The only other road that travels 
over the Wissahickon Creek is Walnut Lane, which is approximately 3 1/2 miles 
the west are 
located all of the townships and neighborhoods that would be inclined to travel 
this route, while to the east is the main portion of Philadelphia, including the 
downtown are and center city. In an attempt to find the number of accidents in 
this location, it was discovered that this information is not available to the public. 
Project Goals 
As seen on the map, this road is narrow and winding, which is a safety hazard 
unto itself when the high level of traffic is considered. Although the city's 
transportation engineers have looked in this hazard, this situation is beyond the 
scope of this proposal. The main objective of this project is to rectify the safety 
hazard located directly at the intersection of Bell's Mill Road and Forbidden 
Drive. 
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Forbidden Drive is a trail that is approximately 20 feet wide that runs parallel 
to the Wissahickon Creek and is the heart of Fairmount Park in this region. The 
historical are draws many patrons including, but far from limited to, walkers, 
joggers, hikers, bikers, equestrians, and nature lovers. The aesthetic scenery is 
beloved by all that use the park facilities and is of utmost concern in our design. 
The safety hazard occurs where Bell's Mill Road crosses over the 
Wissahickon Creek and thereby intersects Forbidden Drive. The bridge that 
carries Bell's Mill Road over the creek is a historical stone, two-span, arch bridge 
with engravings on the stone dating as far back as the year 1820. The widest 
portion is a mere 23'-5" and is intended to carry two lanes of traffic as well as any 
patrons who wish to cross the creek for one or both of these reasons (refer to site 
plan, Appendix X): 
• To get from the upper parking lot (south of the creek) to the trails on the 
north side of the Wissahickon Creek, or 
• To get from the lower parking lot (on the north side of the creek) to the 
main trail, Forbidden Drive. 
We have included many photographs of the site that illustrate the hazard of 
attempting to cross such a narrow bridge that sustains high traffic, which are 
located in Appendix X, "Site Photographs". This site is a marvelously aesthetic 
park that draws many visitors that are constantly plagued with the frightful 
challenge of crossing this narrow bridge. This coupled with the horrible sight 
lines encountered when trying to exit either parking lot can cause a peaceful day 
at the park into a nerve-wracking experience. 
The objectives that our team has established range from a program of 
basic upgrades in facilities to improve safety and enhance patron experience to a 
vision of a save environment for all that are apt to visit this inviting site. These 
objectives can be achieved through the successful meeting of a series of specific 
goals. Among them are the following: 
• Create significant arrival space for all motor vehicles that carry patrons to 
this area. This would include rectifying the problem of overgrown brush 
that inhibits the sight lines of motorists who are entering and leaving the 
existing parking lots, as well as providing ample space for safe 
maneuvering within these spaces. 
• Improve circulation paths for the patrons to get from the parking facilities 
to the trails and paths of their choice without unsafe conditions inhibiting 
on their decision. 
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• Improve access from one side of Wissahickon Creek to other so that 
patrons may feel at ease utilizing any trails or facilities that they wish 
safely. 
• Provide mandated handicap accessibility. 
• Eliminate conditions that cause a perceived lack of security. 
• Improve way finding to enhance safety and user-friendliness. Signage and 
lighting should be included to assist patrons in finding their desired 
locations as well as increase the safety of the site. 
Constraints 
Many problems that are presented have difficult solutions, not because 
there are no easy solutions but because the constraints set around those problems 
make the solutions difficult. This problem is no different; in fact the constraints 
that have been set narrowed the possible solutions to a select few. 
• Our first and foremost constraint was safety. Whatever the solution to 
this problem may be it must be constrained by the strictest of safety 
standards. Not only did we want to increase the actual safety of the 
site; the site demanded an overall increase in the feeling of safety for 
the patrons. 
• Another great constraint is that the site lies an area of heavy public 
interest. Anything that would be done would have to first be approved 
by several community groups and non-profit organizations. 
• One of the biggest constraints that factored into our solution was that 
the area that is being looked at is a historical park people go to for its 
scenery and rural aspect. This was a major constraint because anything 
that would be modified or built would have to conform to a strict 
aesthetic standard in order to make it blend into the park as if it had 
been originally built in the area. 
• The second constraint that we had to look at was that no new 
structures could be built in a manner that would cover or hinder the 
view of the stone facing. There exist stones which were used to 
construct the bridge have dates carved in them from when the bridge 
was constructed (c. 1820). 
• A third constraint that influenced our solution was how far up or down 
the creek a new bridge could be placed so that the pedestrians would 
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still find it convenient to use as an alternative to crossing the existing 
vehicle-bridge. 
• A fourth constraint that had to be addressed was how much time each 
solution would take to implement. The amount of time is a concern for 
two reasons, one the park area will be disrupted taking away for the 
scenery, and secondly the traffic will be disrupted causing delays and 
in extreme cases detours. 
ALTERNATE SOLUTIONS 
When looking at a problem one must entertain all possible solutions, 
before deciding upon a stone faced concrete pedestrian bridge, there were several 
other solutions that were discussed and evaluated. The other possible solutions 
that were taken into account were: expanding the existing bridge, constructing a 
new stop sign, constructing new traffic lights, placing a park ranger along the 
bridge to direct traffic, or move the lower parking lot so that there would not be so 
much pedestrian traffic along the bridge. 
Expanding the Existing Bridge 
This solution presented itself as the best, when trying to find solution that 
would not change the look of the park. However, that was its only beneficial 
attribute. After exploring this possible solution further, the construction time and 
amount of disruption to the park would have been too great. Furthermore, the cost 
of trying to expand and retrofit a historical bridge such as this one would have 
overly expensive and therefore we did not entertain this possibility any further. 
Constructing A New Stop Sign 
This solution was to be the cheapest and simplest of all of the proposed 
solutions. The stop sign would be placed on the north side of the bridge. While 
this would help to slow the cars down for the pedestrians, the effects on the 
motorists would have been unsafe. First, the stop sign would need to be placed in 
front of the entrance/exit of the lower parking lot and this would create traffic 
backups and possible increase the potential for accidents of the drivers attempting 
to access the lower parking lot. Also, this position of the stop sign would create a 
significant increase in the number of stopped automobiles on the bridge, making it 
more difficult for the pedestrians to cross. After taking into consideration the 
available location that the placement of the stop sign would have required and the 
effects it would have on the traffic in the area this solution was not feasible. 
Consequently, this alternative did help pedestrians cross Bell's Mill Road more 
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Decision Matrix 
The decision matrix that we have put together takes the possible solutions 
and the constraints and places them on a spreadsheet. In the matrix we assigned 
different weights to each constraint as to how important that constraint was when 
deciding on a solution. After putting together the matrix we assigned a rating 
between 0-5 (zero being the lowest and five being the highest) for how each 
possible solution met each constraint. We picked the ratings from our own 
opinions as well as tabulating a number of surveys that were filled out by park 
patrons and included the public's opinion in how each possible solution was rated. 
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Bridge Selection Matrix 
The second decision matrix that we implemented to come up with our 
solution was a matrix that showed which bridge type would be best suited for the 
area. This matrix is set up in the same way as the first taking several different 
types of bridges and rating them against the constraints that have been placed for 
the solution. The same weighting factors apply to the constraints, with one 
exception, we added another constraint ADA Regulations which take into 
consideration the stiffness of the bridge and how disabled persons would be able 
to cross using the mechanical devices that aid them. The ratings were given in 
much the same way as in the first matrix using the same system from 0-5. 
Future Objectives 
Now that we have decided that a concrete beam bridge faced with 
aesthetical stone appears to be the best option we will begin to gather data for a 
conceptual layout. The conceptual design will again be strictly held to all 
aforementioned standards and constraints, including safety, aesthetics, and overall 
performance. 
Information that will be required consists of in-depth data about stream 
flow and flood levels, exact numbers on traffic flow, and exact site dimensions. 
Any decisions made from this point forward will always bear in mind the criteria 
that we have established and discussed previously. 
More contacts will need to be established will local city officials and 
community groups so as to keep them informed on what ideas and designs that we 
may develop, as well as to keep us informed as to what they feel is a necessary 
solution. 
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APPENDIX B 
SITE PHOTOGRAPHS 
Caption Descriptions: 
(1) Looking south across the existing stone arch bridge. Notice the limited space 
provided for the pedestrian and the amount of traffic going both north and south 
on Bell's Mill Road. 
(2) Looking south down Bell's Mill Road showing the intersection with Forbidden 
Drive and the location of the stop sign. 
(3) Profile of the existing stone, two-span arch bridge. 
(4) Picnic and bench area. Possible location for the beginning of pedestrian bridge. 
(5) Possible site of where new bridge structure could terminate on the east side of the 
existing bridge. 
(6) Possible site of where new bridge structure could terminate on the west side of the 
existing bridge. 
(7) Another view of the intersection of Bell's Mill Road and Forbidden Drive looking 
north up Bell's Mill Road. 
(8) A view of the southeast bank of the Wissahickon Creek displaying a possible 
starting location for a new bridge structure. 
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Tasks 2001 
March April May 
Duration 
Abutment Design 
Architectural Design 
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Beam Design 
Landscape Architecture 
Deck Design 
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Final Layout Plans 
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Final Design Report 
Presentation 
Preparation 
Oral Presentation 
Final Report Submittal 
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APPENDIX D 
COST ESTIMATE 
Design Cost Estimate: 
Structural Design: 
# of Design Prof. 
2 
1 
Preliminary Total: 
Landscape Design: 
# of Design Prof. 
1 
Preliminary Total: 
Team Members 
Junior Design Eng. 
Senoir Design Eng. 
Team Members 
Landscape Architect 
Parking Lot and Roadway Re-design: 
# of Design Prof. 
1 
1 
Preliminary Total: 
Management: 
# of Prof. 
1 
1 
Preliminary Total: 
Total Design Cost: 
Team Members 
Junior Design Eng. 
Senoir Design Eng. 
Team Members 
Project Manager, PE 
Project Executive 
Billable Rate 
$45.00 
$55.00 
Billable Rate 
$35.00 
Billable Rate 
$45.00 
$55.00 
Billable Rate 
$65.00 
$85.00 
Hours 
200 
200 
Hours 
100 
Hours 
150 
150 
Hours 
100 
25 
Total 
$9,000.00 
$11,000.00 
$29,000.00 
Total 
$3,500.00 
$3,500.00 
Total 
$6,750.00 
$8,250.00 
$15,000.00 
Total 
$6,500.00 
$2,125.00 
$8,625.00 
$56,125.00 
APPENDIX E 
SAMPLE SURVEY 
Bell's Mill Bridge Design Project Survey 
How often do you come to this area? 
Daily Weekly Monthly Other 
Have you ever had lo walk across the bridge? If yes, how often? 
Daily Weekly Monthly Other 
Do you feel that you are compromising your safety when you cross the bridge? 
Would you use a pedestrian/bike/liorse bridge if one were lo be built? 
Where do you think the best location would be for this type of bridge? 
If a bridge were to be built what do you think the most important thing is to take into consideration? 
Aesthetics (looks) Construction time Safety Location 
Other 
How often do you drive here? 
Daily Weekly Monthly Other 
How often do you use the parking lots? 
Daily Weekly Monthly Other 
How difficult do you find it is to get in and out of the parking lots? 
Extremely Somewhat Notvery Notatall 
If you find it difficult, what do you think would help improve the situation? 
Do you think there is a safety/security hazard when walking from the upper parking lot down to the trail? 
If path were created from the upper lot to the trail would you use it? 
What characteristics would you like the path to have? 
Lighting Stairs Security Phones Trail Information Ramp Railings 
_ Other 
This survey is to help with a Drexel University, civil engineering senior design project and has no 
affiliation with any state or federal park authorities. Your lime and help are greatly appreciated. 
Thank you 
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